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Peri d for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days v^ll be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even If timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1, 704(b). 

Status 

1)13 Responsive to communication(s) filed on 14 January 2003 . 
2a)n This action is FINAL. 2b)^ This action is non-final. 

3) n Since this application is in condition for allowance except for fomial matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) K Claim(s) 1-21 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) ~ is/are allowed. - ^ 

6) ^ Claim(s) 1-21 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held In abeyance. See 37 CFR 1 .85(a). 

11) 0 The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2, n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 
Attachment(s) 

1 ) 13 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drav/ing Review (PTO-948) 5) □ Notice of Infomnal Patent Application (PTO-152) 

3) □ Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ Other: 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and usmg it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claim 1 is rejected under 35 U.S.C. 1 12, first paragraph, as containing subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. Claims 1 
recites "selectively removing portions of the material" in line 3. However, the instant 
specification does not teach any etchants, which are capable of performing this selective removal 
step. 

3. Claim 17 is rejected under 35 U.S.C. 1 12, first paragraph, as containing subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. Claim 17 
recites, "vertically etching the cladding material" in lines 4-5. However, the instant specification 
does not teach any materials, which are capable of performing this vertical etching step. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claim 15 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the 
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invention. Claim 15 recites, " forming a diffraction grating having pillars of a substantially same 
radius as the comer to be sharpened" in line 3-4. It is unclear what applicant means by "same 
radius as the comer" because a corner is a non-circular shape. 

Oaim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubhcation in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of application for patent in the United gtates. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defmed in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

7. Claims 1-3, 5 and 16-18 are rejected under 35 U.S.C. 102(b) as being anticipated by Huang 
et al (US 5,956,598). 

Huang et al discloses a semiconductor substrate 300 is prepared, a pad oxide layer 302, 
this reads on applicant's cladding material, over the substrate, a mask layer 304 of silicon nitride 
over the pad oxide layer, a photoresist layer is coated thereon and is then selectively removed 
and an anisotropic dry etching process, this reads on applicant's vertical etch, is performed to 
etch away the unmasked portions of the mask layer 304, the pad oxide layer 302 and the 
substrate 300. Huang et al also discloses a trench 306 is formed through this process, this reads 
on applicant's selectively removing portions of a material to obtain a region that defines a comer. 
Huang et al also discloses a pre-liner cleaning process is performed on the exposed surfaces of 
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the substrate in the trench with RCA- A and a 10: 1 solution of deionized water and hydrofluoric 
acid and during this process a small edge part of the pad oxide layer is etched away, resulting in 
the forming of a sharp comer 307. Huang et al also discloses an insulating material, such as 
silicon dioxide, is deposited through a CVD process into the trench (col 3, in 55 to col 4, In 67) 

Referring to claim 2, Huang et al discloses an anisotropic dry etch (col 4, In 1). 

Referring to claim 3, Huang et al discloses a photoresist layer (col 3, In 60-67). 

Referring to claim 5, Huang et al teaches a wet etch is isotropic (col 4, In 45-55). 

Referring to claim 17, Huang et al is silent to etching the cladding material to define a 
rounded comer,- However, this is inherent to Huang et al because Huang et al teaches a similar 
anisotropic etching through a photoresist, as applicant, therefore a rounder comer is inherently 
formed. 

Referring to claim 18, Huang et al discloses depositing an insulating material, this reads 
on applicant's core material, in the trench. 

8. Claims 1 and 5 are rejected under 35 U.S.C. 102(e) as being anticipated by Lin et al (US 
6,194,285). 

Lin et al discloses a silicon substrate 10, a pad oxide 20, and nitride surface coating 30 
thereon and a window 40 is photolithographically defined in the surface coating 30 and a trench 
is etched, defined by the window. Lin et al also discloses the intersection of the oxide layer, this 
reads on applicant's cladding material, and the trench forms a comer 17 and the trench and 
window are then filled with an insulator 50. Lin et al also teaches the insulator is then polished, 
stopping on the surface coating. Lin et al also discloses during isotropic wet etches process, a 
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sidewall 55 retreats to 53 while a groove like recess is formed and a comer becomes sharpened 
further (col 1, In 40-67). 

Referring to claim 5, Lin et al teaches a isotropic wet etch. 

9. Claims 1-7, 17-18 and 21 are rejected under 35 U.S.C. 102(e) as being anticipated by Pan 
(US 6,322,634). 

In a method of forming a shallow trench, Pan discloses a silicon substrate 102, a 
dielectric layer 104 of silicon dioxide and a buffer layer 106 of silicon nitride, where the silicon 
dioxide and silicon nitride Jayers are formed by chemical vapor deposition (col 3, In 40-57). Pan - 
also discloses a photoresist mask 108 is applied over the buffer layer and patterned using 
photolithographic patterning techniques and the buffer layer and the dielectric layer are then 
etched by standard etching techniques to form a patterned recess 110. Pan also discloses the 
silicon substrate is then dry etched, this reads on applicant's vertical etch, to form a shallow 
trench, this reads on applicant's comer, and the photoresist mask is stripped to form a trenched 
stmcture (col 3, In 58 to col 4, In 5). Pan also discloses after stripping the photoresist and 
cleaning with H2O2/H2SO4 or H2O2/HCI a thin layer of oxide is grown in the shallow trench. Pan 
also teaches the buffer layer is wet etched using HF and the trench is then filled with an isolation 
material 122 of silicon dioxide formed by chemical vapor deposition (col 4, In 6-30). Pan also 
discloses the isolation material is removed down to the buffer film layer by chemical mechanical 
planarization (col 4, In 31-67). 

Pan et al is silent to further removing portions of the material adjacent to the region to 
sharpen the corner. However, Pan does teach a cleaning step after the trench formation and a wet 
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etching using HF, therefore portions of the material adjacent to the region are removed, 
sharpening the comer because Huang et al (US 5,956,598) and Lin et al (US 6,194,285) teach a 
comer being sharpened by using a wet etchant, as discussed previously. 

Referring to claim 2, Pan discloses a dry etch, this reads on applicant's anisotropic etch. 

Referring to claim 3 and 21, Pam discloses a photoresist mask 108. 

Referring to claim 4, Pan discloses removing the photoresist prior cleaning and etching 
with HF. 

Referring to claim 5, Pan discloses a conventional wet etchant of HF, this is inherently an 
isotropic etch, as taught by Lin et aj (US 6, 194,285). 

Referring to claim 6-7, Pan discloses an isolation material and chemical mechanical 
planarization, this reads on applicant's chemical mechanical polishing method. 

Referring to claim 17, Pan discloses a buffer layer of silicon nitride, this reads on 
applicant's cladding material, and etching the buffer layer with HF. Pan is silent to the etching to 
define a rounded comer, however this is inherent to Pan because Pan teaches a similar etching 
method, as applicant, therefore inherently forms a rounded comer. 

Referring to claim 18, Pan et al discloses depositing silicon dioxide in the trench, this 
reads on applicant's core material. 

10. Claims 8-10 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pan (US 
6,322,634) in view of Binkley et al (US 6,022,671). 

Pan discloses all of the limitations of claim 8, as discussed previously, except placing a 
third material over the second material. 
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In a method of forming a hybrid waveguide by a trench based manufacturing process, 
Binkley et al teaches shallow trenches are cut into a material and filled with either a core ore a 
cladding material. Binkley et al also teaches a photolithographic process and associated etch 
produces an open trench and these trenches are filled with a material and subsequently planarized 
by using chemical mechanical polishing. Binkley et al also teaches a core material 111 is 
deposited to fill a set of trench openings and a second cladding layer 118 is applied thereon (col 
1 1, In 1 to coll2. In 67 and Fig 6 A- J). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
inyendon to, modify Pan with Binkley et al's method of filling a trench and depositing cladding 
layers to form a optical waveguide because an optical waveguide is useful in the communications 
industry (col 1, In 1-30). 

11. Claims 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pan (US 
6,322,634) in view of Ido et al (WO 98/37445), where US 6,229,949 is used as an accurate 
translation and a translation of WO 98/37445 can be provided upon request. 

Pan et al discloses all of the limitations of claim 1 1, as discussed previously, except he 
comer comprises part of Y-branch of an integrated optical device. 

In a method of making an optical waveguide by etching a substrate, note entire reference, 
Ido et al teaches a silicon substrate 1 having a Si02 film 40 and etching a portion of a core layer 
by reactive oxygen ion etching so as to from a waveguide pattern including Y branching 
structures and then an upper clad layer 4 is coated (' 949 col 7, In 1-50 and col 1, In 10-65). It 
would have been obvious to a person of ordinary skill in the art at the time of the invention to 
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modify Pan with Ido et al's pattern to form a optical waveguide useful in an optical 
communication apparatus ('949 col 7, In 39-50) 

12. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pan (US 6,322,634) 
in view of Nakos et al (US 6,054,745). 

Pan discloses all of the limitations of claim 13, as discussed previously, except the corner 
comprises part of one of a microelectromechanical structure device (MEMS), a photonic crystal 
device, or a photonic handgap device. 

In a method of forming a microelectromechanical switch, note entire reference, Nakos et 
al teaches a fabrication process for the microelectromechanical switch, this reads on applicant's 
MEMS, using a shallow trench isolation (STI) structure 24 (col 4, In 45-67). It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to modify Pan's 
shallow trench isolation structure with Nakos et al's method of forming a 
microelectromechanical switch using shallow trench isolation structure to form a switch useful in 
a nonvolatile memory cell structure (col 4, In 45-60). 

13. Claims 14-15 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pan (US 
6,322,634) in view of Kleinknecht (US 4,039,370). 

Pan discloses all of the limitations of claim 14, as discussed previously, except forming a 
diffraction grating pattern having pillars of a substantially same radius as the comer to be 
sharpened as the comer to be sharpened; illuminating the pillars with a light and detecting light 
diffracted from the pillars; removing the pillars concurrently with removing portions of the 
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material adjacent to the region and determining if sufficient time ha elapsed to sharpen the comer 
based on the detected light diffracted from the pillars as they are removed. 

In a method of optically monitoring a layer being etched, note entire reference, 
Kleinknecht teaches a layer 10 of silicon dioxide disposed on a substrate 12 and the layer 10 is 
selectively etched through an opening in a pattern 16 of a masking material, such as a 
photoresist, disposed thereon (col 1, In 65 to col 2, In 30). Kleinknecht also teaches optically 
monitoring the amount of undercutting of the layer 10, while being etched in the etchant using a 
diffraction grating pattern 26 including spaced strips of masking material with different widths, 
this is interpreted to by the examiner to read on applicant's pillars of same radius of the comer 
(col 2, In 31 to col 3, In 15. Kleinknecht also teaches exposing a diffraction grating pattem to a 
beam 38 of light and monitoring a diffracted beam by utilizing photodetectors (col 3, In 15 to col 
4, In 13). Kleinknecht also teaches a diffraction grating pattem immersed in an etchant 48 and 
monitoring diffracted beams of light (col 5, In 15-67). It would have been obvious to a person of 
ordinary skill in the art at the time of the invention to modify Pan with Kleinknecht' s diffraction 
grating to monitor an etching process to provide in-process control and a desired amount of 
undercutting (col 6, In 35-55). 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Wang et al (US 2002/0136518) teaches forming a waveguide by etching and filling with 
a core material (Abstract). 
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15. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J Song whose telephone number is 703-305-4953. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin L Utech can be reached on 703-308-3868. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-93 10 for regular 
communications and 703-872-93 1 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 



Matthew J Song 
Examiner 
Art Unit 1765 

MJS 

March 21, 2003 

BENJAMIN L. UTECH 
SUPERVISORY PATENT EXAMINER 
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